The purpose of this work was to evaluate and compare some options offered by this new generation of spectrophotometers for the quantitation of drugs. Specifically, a goal was to compare the relative merits of zeroth-, first-, and second-derivative spectra used in single-wavelength and multiwavelength modes. To date, most applications of derivative spectroscopy have involved singlewavelength measurements [4 and 5] . Such approaches under-utilize the information content of derivative spectra, just as they do for absorption spectra, and they are also susceptible to larger random errors that result from the increased noise imposed by the derivative process. Multiwavelength data-processing methods applied to derivative spectra should improve both the selectivity and random errors associated with derivative spectroscopy.
The example system chosen for this study involves the quantitation of theophylline in the presence of phenobarbital. Because theophylline is sometimes administered with phenobarbital, this example has practical significance in clinical chemistry. An earlier paper described an extraction procedure to isolate these drugs from other serum components and a two-wavelength measurement * Correspondence to Professor Pardue. method to quantify theophylline in the presence of phenobarbital and background (blank) absorption signals [6] . The primary focus in this work was on the evaluation of multiwavelength derivative spectra to quantify theophylline in such media without the pHadjustment step required in the previous procedure [6] 
Results and discussion
Figures l(a)-l(c) show the spectra of the three components included in this study. Although it is possible to shift the absorption band for phenobarbital to shorter wavelengths by reducing the pH [6] , our primary interest here was an evaluation of the relative merits of the zeroth-, first-, and second-derivative spectra for the quantitation of components with overlapping spectra without the inclusion of chemical steps to alter the spectra.
Comparing the plots, it is apparent that both the firstand second-derivative spectra have regions in which the signal for one of the drugs is emphasized relative to the other components, while there is no region in the absorption spectrum in which either drug can be quantified without interference from the other two components. The goal here was to evaluate different approaches that can be used to exploit the enhanced selectivity of the derivative spectra. Primary emphasis was on quantitation of theophylline [6] . rim, ordinate 0 to 1"95); first derivative (A 287 nm, ordinate 0"00 to 0"11); second derivative (0, 296 nm, ordinate 0"000 to 0"010).
is noted that the intercepts decrease as the order of the derivative increases. These intercepts reflect the extent to which the fixed concentrations of the other two components interfere with the quantitation of theophylline. The second-derivative data exhibit the smallest degree of interference. In table 1, the first three rows ofdata present least-squares statistics for the computed (y)'versus prepared (x) concentrations of theophylline. Although the three data modes yield similar slopes (near unity), standard errors of estimate, and correlation coefficients, intercepts decrease significantly as the order of the derivative increases, again reflecting the improved ability of higher order derivative spectra to reduce effects of potential interferents.
Additional experiment s were performed in which concentrations of all three components were varied. Results for first-and second-derivative data are illustrated graphically in figure 3 , and for all data modes with least-squares 
